Molecular imaging reveals epileptogenic Ca2+-channel promoter activation in hippocampi of living mice.
Focal epilepsies often originate in the hippocampal formation of the temporal lobe (temporal lobe epilepsy) and are generally acquired after transient brain insults. Such insults induce cellular and structural reorganization processes of the hippocampus, referred to as epileptogenesis that finally convert the brain spontaneous epileptic. Here, we developed a new molecular imaging strategy in a state-of-the-art animal model to provide insights into key epileptogenic mechanisms. Our new approach combines recombinant adeno-associated virus (rAAV) gene delivery with in vivo bioluminescence imaging. rAAV particles harboring the luciferase reporter gene under control of the minimal T type Ca(2+)-channel subunit Ca V 3.2-promoter were generated and injected stereotaxically in the hippocampal region of mice. Bioluminescent signals, corresponding to Ca V 3.2 promoter activation, were imaged in vivo in the pilocarpine model of status epilepticus (SE). We detected activation of key Ca V 3.2 promoter motifs at 3 and 10 days after SE but not after the onset of chronic seizures. These data suggest Ca V 3.2 promoter activation as novel anti-epileptogenic target. In more general terms, we have established an experimental approach that allows to follow cerebral gene promoter dynamics longitudinally and to correlate this activity to behavioral parameters in the same mice.